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According to the reports of the Bureau of Labor
Insurance (BLI) and Labor Inspection (the two
compulsory surveillance systems that require most
companies and factories in Taiwan to report the
number of workers hospitalized due to occupa-
tional injury), upper extremity injury accounted
for 24% of all cases and upper extremity fracture
accounted for 30–40% of all fractures.1,2 The
medical service expenditure of occupational in-
juries, even though it is still under-reported, was
also costly and increased greatly from the statis-
tics of National Health Insurance (NHI).3 While
upper extremity fractures account for such a large
percentage of total occupational injuries, it is sur-
prising that although there are studies of occupa-
tional spine injury,4,5 hand injury,6 lower extremity
fracture,7 upper extremity injury with permanent
disability,8 ankle and wrist fracture,9 and upper ex-
tremity amputation,10 there are relatively few stud-
ies that have addressed the impact of temporary
disability and factors that relate to returning to
work after upper extremity fractures. Nevertheless,
the human arms and hands are closely associated
with various tasks such as pushing, pulling, raising
and holding; therefore, an upper extremity frac-
ture would certainly result in a certain duration
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of loss in working capability. Basic information
regarding return to work (RTW) status has scarcely
been explored in this country since the recently
enacted Occupational Injury Workers Protection
Law. Therefore, a prospective project was launched
to study the factors influencing RTW after upper
extremity fractures in occupational injuries.
Methods
National occupational compensation data for
occupational upper extremity fractures (ICD 9 =
810–819) was retrieved for the period August 
16 to October 15, 2003, from the BLI and NHI
databases. Avulsion, injuries resulting in amputa-
tion, and/or nerve damage were excluded because
of more severe and heterogeneous outcomes.
Foreign or migrant workers were also excluded.
During this period of 2 months, 450 cases of oc-
cupational injury with upper extremity fracture
were certified; 204 of these cases met the above in-
clusion criteria. Because these injured workers were
located throughout the country and therefore dif-
ficult to meet with face-to-face, telephone inter-
views were conducted. To ensure that our cases
were less severe, we linked with 2004–5 compen-
sation file with permanent disability from BLI,
which verified that only 10 cases received com-
pensation and all of them were above 9th grade
or less severe disability.
In addition to BLI compensation application
data, which includes injury type, location and
cause (filled in by the applicants or employers),
and medical diagnosis (certified by treating physi-
cians), a structured questionnaire was developed
for the telephone interview. It consisted of two
parts: a Return to Work Survey and a Quality of Life
Survey. The latter was adapted from the Taiwan ver-
sion of the World Health Organization’s Quality
Of Life Questionnaire and will be studied else-
where. The RTW survey included the following
information: basic demographic data, medical
treatment information (e.g. time between injury
and being sent to hospital, duration of hospital-
ization etc.), physiologic ability (self-rated work
ability etc.), social support (e.g. concerns from
medical personnel, friends, other financial support
etc.), employment conditions (size of company,
fixed employed workers vs. self-employed etc.). 
A pilot test on 10 other patients who had previ-
ously visited occupational injury clinics in National
Taiwan University Hospital was conducted to 
examine the validity of the questionnaire.
According to the results of this pilot test as well
as the orthopedic surgeon’s opinion, the usual
time for removal of casts or internal fixation of
non-severe upper extremity fracture was approxi-
mately 2–4 months after reduction and immobi-
lization, and some of them even returned to work
earlier than 2 months. Therefore, 90 days was set
as a reasonable cutoff point in this study to check
the timing of workers returning to work. All these
patients were contacted after their injury; if initial
telephone contact was unsuccessful, at least four
more attempts to reach them were undertaken
thereafter. Every enrolled worker was followed-up
at about 45 days and again at 90 days after the in-
jury using the same questionnaire. On Day 180,
all patients were contacted again to determine
whether or not they had returned to work.
The statistical software used was SAS version
8.2 (SAS Institute Inc., Cary, NC, USA). Non-
successful RTW was defined as being absent from
work for more than 90 days after the upper ex-
tremity fracture injury. Age was classified as young
(18–25 years old), adult (26–45 years old), and
middle-aged (>45 years old). Chi-square and t tests
were used, and the Cox regression model was 
executed to determine the time effect, and a non-
RTW probability curve was drawn up using the
Kaplan–Mayer survival analysis method.
Results
During the study period, 204 cases fulfilled the
selection criteria and after intensive contact, 
110 were successfully enrolled. The major reasons
for no responses were as follows: 27 of them had
no telephone number available; 16 had an erro-
neous telephone number; 16 were not at home;
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22 were unable to be contacted within 45 days; and
13 refused to answer. The demographic character-
istics of the 94 non-respondents were not statisti-
cally different from those of the 110 respondents,
though there were more upper extremity fractures,
as shown in Table 1. Among the 110 enrolled cases,
102 of them successfully completed all three tele-
phone interviews with a follow-up rate of 93%.
The results showed that most of the study popu-
lation were blue-collar workers (77.2%), 73% had
a high school education or above, and 18.2%
were self-employed. The most common fracture
sites were the digits (46.4%). Most (90%) of the
injuries occurred in the workplace, while 10% oc-
curred during commuting. The major causes of in-
jury were crushing (23.3%), rolling-up by machine
(15.6%), falling down (13.3%), slipping (13.3%),
cutting (12.2%) and traffic accidents (10%). The
majority (86%) of the workers stated that they
were the chief household income earners, and
39% felt financially distressed.
Non-digit fractures, such as ulna, radial,
scapula, etc., were combined into a single group,
i.e. the other-than-digit group. One patient with
carpal and finger fractures was also classified
into the other-than-digit fracture group, which
was found to have no effect on the later analysis.
Comparing these cases with the source popula-
tion of BLI occupational compensation statistics,
we found no significant difference in gender, age
distribution or fracture location.
Analysis with χ2 and t tests showed major dif-
ferences between the RTW and non-RTW groups
with regard to the following factors: fracture sites,
a fixed employer, financial distress and self-rated
workability (Table 2). Using time to RTW as the
dependent variable, Cox regression (Table 3)
showed a higher adjusted RTW ratio for the fol-
lowing groups: those with digit injury alone, those
with financial help from their employer, and male
workers. Those who were the sole income earners
were less likely to return to work. The Cox regres-
sion model censored at 90 days and 180 days
showed similar results. Six months after an upper
extremity fracture, 32% of patients were still unable
to return to work. The RTW curves in the Figure
shows that workers with digit fractures alone were
more likely to return to work than those with
non-digit fractures.
Discussion
Though without personal interview, the severity
of injury was based on the medical certification
records of the compensation claim and verified
on telephone interview. According to the Disabi-
lity Certification Standard, the 7th degree (total,
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Table 1. Demographic data of patients with occupational upper extremity (UE) fracture between respondents,
non-respondents and source population*
Respondents Non-respondents
National population of occupational
(n = 110) (n = 94)
injury with UE fracture (1-yr period) 
(n = 2699)
Fracture of digits 51 68 859
Male 45 50 699
Female 6 18 160
Age (yr) 37.5 ± 11.1 35.6 ± 11.8 35.9 ± 11.6
UE other-than-digits fracture 59 26 1840
Male 46 21 1253
Female 13 5 587
Age (yr) 40.3 ± 9.8 39.4 ± 12.0 40.4 ± 14.6
*All χ2 tests between respondents and non-respondents, and between respondents and the national population were not statistically
significant, p > 0.05.
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Table 2. Comparison of variables between employees who successfully returned to work and those who did
not after occupational upper extremity fracture, interviewed at 90 days after injury
Non-successful RTW Successful RTW
OR CI
(n = 35) (n = 67)
Nominal scale variables/group
With a fixed employer (%)* 66.7 90.5 5.30 1.78–15.80
UE other-than-digits fracture (%)* 75.8 46.0 0.26 0.11–0.65
Felt financial distress (%)* 57.6 28.6 0.30 0.70–0.13
Male (%) 72.7 85.7 2.26 0.93–7.11
White-collar workers (%) 12.1 30.2 3.07 0.95–9.87
Married (%) 81.8 68.3 0.42 0.15–1.17
Public company (%) 9.1 8.8 0.94 0.17–5.20
More than 30 employees (%) 54.6 54.4 1.01 0.39–2.64
Under rehabilitation now (%) 57.6 36.4 0.42 0.17–1.02
Required assistance with ADL (%) 60.6 50.8 0.69 0.30–1.57
Injury on dominant hand (%) 60.6 47.6 0.61 0.26–1.41
Received financial assistance 59.1 80.4 2.83 0.95–8.49
from employer (%)
Mean SD Mean SD t p
Numerical scale variables
Score of self-rated workability 41.9 26.2 63.0 24.7 4.03 0.0001
Number of family members 4.2 1.9 4.7 2.0 1.17 0.24
Time to hospital after injury (hr) 2.7 4.6 1.5 4.1 1.37 0.17
Age (yr) 42.1 9.1 38.2 10.7 1.82 0.07
Duration of hospitalization (d) 8.5 5.8 6.8 5.0 1.51 0.14
*χ2 test, at p < 0.05 or with significant confidence interval. RTW = return to work; OR = odds ratio; CI = confidence interval; UE = upper
extremity; ADL = activities of daily living; SD = standard deviation.
Table 3. Factors influencing the time to return to work for workers suffering from occupational injury with
upper extremity fracture censored at 90 days and 180 days under Cox regression model*
Variables Definition
Checked at 90 d Checked at 180 d
Adjusted OR 95% CI Adjusted OR 95% CI
Fracture UE other-than-digits/ 0.34 0.19–0.66 0.32 0.17–0.63
Digits
Sex Male/Female 2.70 1.16–6.25 3.45 1.23–9.71
Age group† Adult/Young 1.09 0.71–1.63 1.40 0.88–2.27
Middle-aged/Young 2.27 0.81–6.25 2.86 0.90–9.09
Occupation Blue/White collar 0.42 0.22–0.78 0.65 0.33–1.30
Household breadwinner Yes/No 0.22 0.09–0.55 0.23 0.09–0.63
Financial help from employer Yes/No 2.32 1.17–4.60 3.25 1.36–7.76
*Outcome of the model is returned to work, adjusted odds ratio at 90 days is the chance of returning to work between day 0 and day
90 considering all predicting variables (OR > 1 means easier return to work); †age was classified into young (18–25 years old), adult
(26–45 years old) and middle-aged (> 45 years old) groups. OR = odds ratio; CI = confidence interval; UE = upper extremity.
1–15 degrees) or below indicates moderate or 
severe disability, in which the patient can only per-
form light duty throughout his lifetime. Therefore,
this study only included cases with non-severe
fracture. Since there was a higher proportion of re-
spondents with upper extremity fractures, the
RTW rate in this study might be more conserva-
tive than the actual rate. However, because there
were over 50 cases each for upper extremity and
digit fractures or probably sufficient numbers, the
causal inference may not be biased.
The enrolled cases were comparable to the
national source population with occupational
upper extremity fracture, as shown in Table 1.
Thus, the study subjects were relatively representa-
tive of insured workers with occupational upper
extremity fracture in Taiwan.
Fractures involving digits alone were found to
be less severe than fractures elsewhere in the upper
extremity. The survival curve in the Figure shows
the above difference and the cumulative RTW rates
of 58% and 68% after follow-up at 90 days and
180 days, respectively. Such RTW rates appear bet-
ter than that of workers with lower extremity frac-
ture, which were 26% and 49% after follow-up at
90 days and 180 days, respectively.7 However, when
compared with benchmark guidelines such as the
US Official Disability Guidelines (ODG),11 these
upper extremity fracture cases are quite delayed
with regard to RTW. For example, according to the
ODG, the proposed median RTW duration for pa-
tients with finger fracture is 24 days, and those
with fractures of the upper extremities is 17–42
days. Guidelines recommended by the American
College of Occupational and Environmental Medi-
cine (ACOEM)12 are even more stringent with a
goal of RTW between 9 and 42 days after being
discharged. Nevertheless, statistics developed from
administrative data or compensation data could
underestimate the loss of workdays.13 However,
had workers with such simple fractures been suc-
cessfully returned to work within the recom-
mended guidelines, we would have been able to
save on a lot of expenditure in the medical serv-
ice as well as on workmen’s compensation.
Although physical muscle power, endurance
and dexterity are often used as indicators of a
worker’s ability, it has nevertheless been reported
that subjective self-assessment of work ability
correlates well with clinical appraisal,8,14 and for
the convenience of telephone interview, we used
self-rated work ability scoring (from 1 to 100) to
replace clinical evaluation. It was encouraging to
note that a higher score in self-assessment of work-
ability was found to be associated with easier RTW
when interviewed at 90 days, though its effect was
not seen in later regression models. Self-evaluation
of work ability could be further studied.
In addition to injury location and self-rated
workability, employment factors deserve atten-
tion. When there is financial help from the em-
ployer, earlier RTW may indicate the importance
of support in disability situations in oriental cul-
ture.8 On the other hand, while being the sole
family income earner provides some financial
pressure, the beneficiary of social insurance15,16
and/or other incentive effects of workers compen-
sation benefits17 might seem to relieve such pres-
sure to some extent and prolong the period of RTW.
Female workers tended to return to work later
than males, which has also been observed in many
studies about women after occupational injury
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Figure. Survival curve of not returning to work for workers
with non-severe upper extremity fracture, defined as 
without avulsion, amputation and nerve damage, due to 
occupational injury, followed up to 180 days.
such as those of the low back and spine,4,5,15,18
and hand or upper extremity,8,19 and as time went
by, it seemed they suffered greater difficulty when
returning to work. Though young age seemed to
mean easier and better recovery, the age effect may
still be controversial.4,20 Older workers in this study
appeared to return to work better than younger
workers after injury, although the difference was
not statistically significant. The controversy may
be reasonable since age also increased with pro-
fessional tenure, and many studies also reported
that the longer the working experience before 
injury, the easier it is to return to work.4,21
The delayed RTW may generate a great finan-
cial burden for the insurance systems. The 18% of
self-employed workers in this study is already
lower than the current level in Taiwan, which
was 30% in 2005, which is double the BLI figure
10 years ago. As the BLI pays 70% of the occupa-
tionally injured patients’ insured wages for the
first year and 50% for the second year, this might
provide some financial incentives for workers
without a specific employer to be absent from
work for longer after the initial injury. Thus, it is
suggested that the BLI and NHI develop some
collaborative strategy, such as doctor proactive
communication22 with compulsory reporting or
integrated occupational health service program23
to help the risky occupational groups and to 
improve early RTW in addition to prevention and
proper treatment, although the NHI has been ad-
vising doctors to treat occupational injury patients
with occupational compensation insurance. The
findings in this study have formed the basis for
initiatives for developing a good RTW program,
for example, the fund of Occupational Injury
Protection Law has been dispensed to support
Centers for Management of Occupational Injury
and Diseases in four medical centers and form
an integrated prevention, compensation and RTW
(called “PCR”) model in the past 3 years. Patients
visiting these occupational injury clinics are man-
aged accordingly, and each case followed-up by
the center’s case manager.
We conclude from this study that many insured
workers after non-severe occupational upper 
extremity fractures are unable to return to work
within a reasonable timeframe. One third of them
were even unable to return to work half a year
after their occupational injury. In addition to effects
of gender, different injury location and self-rated
work ability, delayed RTW could be attributed to
lack of support from their employer. Intervention
measures including insurance policy regulation,
reporting and recognition of occupational injury
among risky working population, and proper
management program should be implemented
at once. There should be more occupational in-
jury centers with standardized PCR service mod-
els since these new services have been recognized
as being helpful. Hopefully, more in-depth re-
search results of understanding and intervening
in delayed RTW based on a clinical approach
throughout the country would be achieved then.
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